Induction of leucine aminopeptidase (LAP) like activity with wounding and methyl jasmonate in pigeonpea (Cajanas cajan) suggests the role of these enzymes in plant defense in leguminosae.
Aminopeptidases are ubiquitous in nature and their activities have been identified in several plant species. Leucine aminopeptidases (LAPs) are predominantly studied in solanaceous plants and are induced in response to wounding, herbivory and methyl jasmonate (MeJA). The functions of plant aminopeptidases are still under discussion and it is likely that the different classes play various roles. In the present study we report the local and systemic induction of LAP-like activity upon mechanical wounding and MeJA treatment. Two proteins with LAP-like activity were detected in pigeonpea leaves. They were designated as AP1 and AP2. AP1 activity was significantly induced upon wounding and application of MeJA. The estimated molecular masses of AP1 and AP2 were ∼ 60 and 41 kDa respectively in SDS-PAGE. The pH optimum for LAP-like activity in control leaf extracts was found to be neutral (pH 7.0) however the enzymes showed highest activity at alkaline pH (pH 9.0) in the leaf extracts of treated plants. The temperature optimum for LAP-like activity was around 40-50 °C. The enzymes were strongly inhibited by 1, 10 phenanthroline and bestatin. Heavy metal ions and EDTA inhibited LAP-like activities, whereas Mn(+2) and Mg(+2) activated the enzyme activities. Beside LpNA (33.5 U/mg/min) pigeonpea LAP-like enzymes also cleaved ApNA (15 U/mg/min) but were unable to cleave VpNA. Total proteolytic activity was also observed to be induced in treated plants. LAP-like activity was increased upto 19.5 fold after gel filtration chromatography. Results suggest that these enzymes may have functional defensive role in pigeonpea.